The assignments are labeled by the one-letter code of amino acids accompanied by a sequence number (related to GB1-dsRBM12 construct). The amide protons of side chains are linked by solid black line. S108, N132, and G241 are only visible at a lower contour level and their positions are indicated by the dashed circles. N]-TROSY spectrum of GB1-dsRBM12·GB1-R/G stem-loop complex is plotted at a lower contour threshold compared to (A). The peaks that have very sharp lines correspond to the amide cross-peaks of the GB1 domain that is present only in the construct having both dsRBMs. In panels B,C, and D, they are indicated by an asterisk. 
Supplemental Results

NMR Analysis and Model of the R/G Stem-Loop
To further investigate the interaction of the R/G stem-loop with ADAR2 dsRBMs in greater detail, the resonances of the 71 nt R/G stem-loop were assigned. To accomplish this, we used the resonance assignments of the 52 nt R/G irregular duplex and of the 41 nt R/G central loop, which were obtained using standard procedures (Varani et al., 1996) ; note that these two subfragments cover the entire R/G stem-loop in two parts and overlap by nine base-pairs (Figure 1) . Initial NMR studies of the subfragments showed that they maintain the same conformation adopted within the context of the full-length R/G stemloop. The continuous sequential anomeric to aromatic pathway in the 2D NOESY (measured on D 2 O sample) is disconnected at both A·C mismatches (A8·C64 and A18·C54) but is present at the G22·G50 mismatch. Weaker intra-and inter-nucleotides NOEs at the residues flanking the two A·C mismatches indicate a higher flexibility in this region. The analysis of the continuous sequential pathway between the imino protons in the 2D NOESY spectrum (measured on H 2 O sample) and the [ Figure S3) shows that imino protons are observed throughout the entire R/G stem-loop including G22·G50 mismatch. Only the U imino of the A-U base-pair adjacent to the pentaloop was not observable. Interestingly, the G22 and G50 iminos have high upfield chemical shifts indicating the formation of the symmetric G·G N1-carbonyl mismatch. Based on this NMR analysis that showed the presence of a G·G mismatch and two "open" A·C mismatches and our structure of the central pentaloop region of human R/G stem-loop (Stefl and Allain, 2005) , we built a structural model of the rat 71 nt R/G stem-loop ( Figure 4D ).
Supplemental Experimental Procedures Plasmids
The cloning of the eGFP-ADAR2b cDNA was previously described (Sansam et al., 2003) ; eGFP-ADAR2b cDNA constructs containing deletions of the dsRBM1 (∆76-148) and dsRBM2 (∆230-301) domains were made using run-around PCR (Coolidge and Patton, 1995) with specific sense (5'-TCTGAGGCCCACCTGG-3', ∆dsRBM1; 5'-GACCAAACGCCATCTCGCC-3', ∆dsRBM2) and antisense (5'-CCCTGGCGTTTTCCTTCG-3', ∆dsRBM1; 5'-TGGGAATGGTGGTGGGATG-3', ∆dsRBM2) oligonucleotide primer pairs with pEGFP-ADAR2b as a template. A 116 bp fragment containing a portion of the mouse GluR-B gene with the R/G duplex sequence was amplified from genomic DNA using sense (5'-CCGGAAGCTTATCGCCACACCTAAAGGATCC-3') and antisense (5'-GGCCTCTAGATACAAACCGTTAAGAGTCTTA-3') primers and subcloned into the eukaryotic expression vector pRC/CMV (Invitrogen) using HindIII and XbaI restriction endonuclease sites.
RNA Preparation
Unlabeled, uniformly [ N]-A/G/C/U-labeled RNA oligonucleotides were prepared by in vitro transcription using T7 polymerase and DNA synthetic primers (Price et al., 1998) and purified either on a denaturing polyacrylamide gels or using HPLC under denaturing conditions. Stem-looptype RNA oligonucleotides were annealed under low salt, pH 6.0 and dilute conditions by heating to 95 °C and snap-cooling on ice to ensure homogenous formation of monomeric stem-loop conformation.
Use of Sequence/Structure Databases and Sequence Alignment
The initial sequence alignment of various dsRBMs has been taken from the PFAM database (Bateman et al., 2004) . The domains boundaries were adjusted based on structural data if available and sequences were realigned with the CLUSTAL W (Thompson et al., 1994) 
Light Scattering Experiments
The stoichiometry of protein-RNA complexes and the ability of proteins and complexes to multimerize in solution were assessed by gel-filtration column (Superdex 75/200) coupled with in-line multi-angle laser light scattering, refractive index (Wyatt Technology, Santa Barbara, CA), and UV-measurements. The system was equilibrated overnight in desired buffers (200 mM NaCl, 50mM sodium phosphate, pH 8.0 (for the free protein) or 20mM sodium phosphate, pH 7.0 (for the protein-RNA complexes)) prior to measurements. Molecular weight was calculated from refractive index as described (Yernool et al., 2003) . To reduce the amount of nonspecific aggregates, the samples were ultracenrifugated (at 50'000 rpm) and filtered (0.2 µm pore size) prior to measurements.
Model for RNA Binding
NMR model of the ADAR2 dsRBM12s·R/G stem-loop complex was performed using the similar method as implemented in HADDOCK (Dominguez et al., 2003) in combination with AMBER 7.0 (Case et al., 2002) . The starting structures for the docking were the 20 NMR structures of both ADAR2 dsRBM1 and dsRBM2, and 20 models of the R/G stemloop generated using particle-mesh Ewald molecular dynamics simulations in explicit solvent (Cheatham, 2004) . The 20 structures were selected from 2 ns simulation as a minimized averages calculated over 50 ps details of the MD procedures is published elsewhere (Stefl et al., 2003; Stefl and Koca, 2000) . In the initial stage, the proteins and RNA, were randomly separated from each other (at least 50 Å) and rotated. Initial rigid body docking was done for all possible combinations. The 100 best-energy solutions were further subjected to semi-flexible simulated annealing using generalized-Born solvation model (Bashford and Case, 2000) and energy minimization. Figure 5A shows the lowest-energy model from the docking procedure. Electrostatic surface of the ADAR2 dsRBMs was calculated using APBS (Baker et al., 2001 ).
In Vitro Editing of R/G Mutants
A 116 bp fragment containing a portion of the mouse GluR-B gene with the complete R/G duplex was amplified from mouse genomic DNA using sense (5'-CCGGAAGCT-TATCGCCACACCTAAAGGATCC-3') and antisense (5'-GGCCTCTAGATACAAA-CCGTTAAGAGTCTTA-3') primers and subcloned into pBSKII -(Stratagene).
Alterations in the sequence for the R/G stem-loop (GCUCUA, GCAA, GCACA) were made by PCR-based mutagenesis from the wild-type R/G stem-loop construct. All plasmids were linearized with BamHI, transcribed in vitro using T3 RNA polymerase (Promega) and the resultant RNAs were subjected to digestion with RQ1 DNase (Promega) to remove the template DNA. For synthesis of the R/G stem (no loop) RNA, two strands were synthesized separately as follows: a 247 bp fragment was amplified by PCR from the wild-type R/G stem-loop construct, using sense (5'-CGGGCAGTGAG-CGCAAC-3') and antisense (5'-ATATTGTTATACTATTCCACCCA-3') primers, to serve as a template for in vitro transcription of the first RNA strand, followed by digestion with RQ1 DNase. The second, synthetic RNA strand (5'-AUGUUGUUAUAG-UAUCCCACCUACCCUGAUG-3') was obtained from Integrated DNA Technologies (Coralville, IA). The first and second strands were hybridized together at a 1:10 ratio in RNA annealing buffer incubating at 85 o C for 10mins, followed by slow cooling to room temperature (Dawson et al., 2004) . For in vitro editing reactions, each RNA (2nM final concentration) was incubated for 30 mins at 30 o C with equal amounts of a wild-type eGFP-ADAR2 fusion protein derived from nuclear extracts obtained from transiently transfected HEK293 cells (Sansam et al., 2003) . For quantification of RNA editing, the in vitro reaction product was subject to RT-PCR amplification using sense (5'-CCGGGA-GCTCATCGCCACACCTAAAGGATCC-3') and antisense (5'-ATATTGTTATACTA-TTCCACCCA-3') primers, followed by primer-extension analysis as described previously (Dawson et al., 2004) . 
